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WKH WZR FRXQWU\ JURXSV DV RQH PLJKW H[SHFW :H FRQILUP WKDW RQH VKRXOG ZRUN






























,QIODWLRQ SHUVLVWHQFH ZDV SXW IRUZDUG DV RQH RI WKH FDXVHV RI GLYHUJHQFH ZKHQ
SHUVLVWHQWLQIODWLRQGLIIHUHQWLDOVDPRQJWKHHXURDUHDFRXQWULHVZHUHGHEDWHGVHYHUDO
\HDUVDJR'XULQJWKLVGHEDWHLWZDVSRLQWHGRXWWKDWRQFHWKH106DGRSWWKHHXUR







DURXQG WKH VDPH GHILQLWLRQ RI LQIODWLRQ SHUVLVWHQFH DV WKDW HPSOR\HG E\ WKH
(XURV\VWHP,QIODWLRQ3HUVLVWHQFH1HWZRUN$FFRUGLQJWRWKLVGHILQLWLRQWKHKLJKHUWKH
LQIODWLRQSHUVLVWHQFHLVWKHORQJHULWWDNHVIRULQIODWLRQWRUHWXUQWRLWVHTXLOLEULXPDIWHU
D VKRFN KLWV WKH HFRQRP\ :H DUJXH WKDW LW PXVW EH FKHFNHG FDUHIXOO\ LI WKH
HTXLOLEULXPYDOXHRILQIODWLRQFDQEHDVVXPHGFRQVWDQWIRUWKH106ZKLFKKDYHJRQH
WKURXJKVLJQLILFDQWVWUXFWXUDOFKDQJHVGXULQJWKHWUDQVIRUPDWLRQSURFHVVLQFOXGLQJ
FKDQJHV LQ PRQHWDU\ SROLF\ UHJLPHV DQG ZKLFK FRQWLQXH WR FRQYHUJH WRZDUG WKH
FXUUHQW HXUR DUHD FRXQWULHV ,W IROORZV WKDW RXW RI WKH WKUHH VRXUFHV RI LQIODWLRQ





RQ DXWRUHJUHVVLYH PRGHOV ZLWK FRQVWDQW PHDQV DXWRUHJUHVVLYH PRGHOV ZLWK WLPH
YDU\LQJ PHDQV DQG DXWRUHJUHVVLYH IUDFWLRQDOO\LQWHJUDWHG PRYLQJDYHUDJH PRGHOV
7KHVHPRGHOVGLIIHULQWKHLUDSSURDFKWRWKHHTXLOLEULXPYDOXHRILQIODWLRQDQGWKH








*'3 GHIODWRUV RI RXU WZR JURXSV RI FRXQWULHV WKH 106 WKH &]HFK 5HSXEOLF
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WKH FXUUHQW HXUR DUHD FRXQWULHV 7KLV UHVXOW LV UREXVW WR WKH FKRLFH RI HVWLPDWLRQ





SHUFHLYHG LQIODWLRQ WDUJHWV LQ WKH 106 LV WKH UHDVRQ ZK\ WKH PRGHOV ZLWK WLPH
YDU\LQJPHDQVDUHVXSHULRUWRWKHRQHVZLWKFRQVWDQWPHDQV7KHVHPRGHOVDUHDOVR











LV KLJKHU $QFKRULQJ RI LQIODWLRQ H[SHFWDWLRQV ZLOO WKHUHIRUH EH DQ LPSRUWDQW
FRPSRQHQWRIWKHHXURDGRSWLRQSURFHVVIRUWKH1067
ECB















WKDW LQIODWLRQ SHUVLVWHQFH LV RQH RI WKH PRVW SURPLQHQW UHDVRQV (XUR DGRSWLRQ
FDQGLGDWHVWKHUHIRUHKDYHWRGHDOZLWKWKHH[WHQWRIWKHQDWLRQDOLQIODWLRQSHUVLVWHQFH
LQRUGHUWRSUHYHQWLQIODWLRQIURPGLYHUJLQJDIWHUWKHHXURDGRSWLRQ
)XUWKHUPRUH LQIODWLRQ SHUVLVWHQFH FDQ LQIOXHQFH WKH IXOILOOPHQW RI WKH 0DDVWULFKW
FULWHULDZKLFKLVDQLVVXHIRUWKH106EHIRUHDQGHYHQDIWHUHXURDGRSWLRQ+LJK
LQIODWLRQSHUVLVWHQFHFRUUHVSRQGVWRWKHVORZUHWXUQRILQIODWLRQWRLWVORQJUXQYDOXH






106 $YDLODEOH UHVXOWV PDLQO\ EDVHG RQ PLFUR GDWD LQGLFDWH WKDW LQIODWLRQ




ELDV LH LQIODWLRQ DJJUHJDWHV H[KLELW KLJKHU SHUVLVWHQFH WKDQ WKH SDUWLFXODU
FRPSRQHQWVLQFOXGHG
,QWKLVSDSHUZHXVHVHYHUDODSSURDFKHVWRGHILQHDQGHVWLPDWHLQIODWLRQSHUVLVWHQFHLQ

























PHDVXUHV EDVHG RQ WKH VXP RI DXWRUHJUHVVLYH FRHIILFLHQWV DQG LPSXOVH UHVSRQVH
IXQFWLRQV EHIRUH HPSOR\LQJ D VWUXFWXUDO DSSURDFK WKDW SURYLGHV WKH HVWLPDWH RI
LQIODWLRQLQHUWLDEDVHGRQVWUXFWXUDOSDUDPHWHUV7KHVHDSSURDFKHVKDYHDOUHDG\EHHQ











2XU VHFRQG PRUH VRSKLVWLFDWHG VWDWLVWLFDO PHDVXUH RI LQIODWLRQ SHUVLVWHQFH JLYHV
KRZHYHUDQRWKHUSLFWXUH,WDOORZVIRUDWLPHYDU\LQJPHDQ:HVHSDUDWHWKHLPSDFW





,Q RXU WKLUG VWDWLVWLFDO PHDVXUH ZH IRFXV RQ WKH PHDVXUH WKDW LV EXLOW RQ WKH
DXWRUHJUHVVLYHIUDFWLRQDOO\LQWHJUDWHGPRYLQJDYHUDJH$5),0$UHSUHVHQWDWLRQRI
WKHLQIODWLRQSURFHVV$VWDWLRQDU\SURFHVVZLWKSDUDPHWHULQVWDELOLW\DQGDIUDFWLRQDOO\
LQWHJUDWHG SURFHVV FDQ ORRN YHU\ VLPLODU PHDQ UHYHUVLRQ 1HYHUWKHOHVV WKH
LPSOLFDWLRQVRIWKHWZRUHSUHVHQWDWLRQVRIWKHLQIODWLRQSURFHVVIRUWKHPHDVXUHPHQWRI
LQIODWLRQ SHUVLVWHQFH GLIIHU 9DOXHV RI WKH LPSXOVH UHVSRQVH IXQFWLRQ EDVHG RQ
$5),0$VXJJHVWWKDW SHUVLVWHQFH LQ VRPH 106LVKLJKHU WKDQ LQ WKH UHVW RIWKH
VDPSOH$GGLWLRQDOVWDWLVWLFDOWHVWVVXJJHVWWKDWDVVXPLQJDVWDWLRQDU\SURFHVVZLWK
EUHDNV LV D SUHIHUDEOH DVVXPSWLRQ WR IUDFWLRQDOO\ LQWHJUDWHG PRGHOV IRU DOPRVW DOO
FRQVLGHUHGFRXQWULHV






















5HSXEOLF 3RODQG DQG 6ORYDNLD DQG ZH FRPSDUH HVWLPDWLRQ UHVXOWV ZLWK H[LVWLQJ




















































0RUH VRSKLVWLFDWHG DSSURDFKHV WR PHDVXUH LQIODWLRQ SHUVLVWHQFH DOVR DQDO\]H WKH
VRXUFHV RI LQIODWLRQ SHUVLVWHQFH $QJHORQL HW DO  GLVWLQJXLVK WKUHH W\SHV RI
LQIODWLRQSHUVLVWHQFH,QWULQVLFLQIODWLRQSHUVLVWHQFHUHODWHVWRQRPLQDOULJLGLWLHVDQGWR
WKH ZD\ ZDJHV DQG SULFHV DUH VHW ([WULQVLF LQIODWLRQ SHUVLVWHQFH VWHPV IURP
SHUVLVWHQFH LQ WKH LQIODWLRQGULYLQJ UHDO YDULDEOHV HJ RXWSXW JDS )LQDOO\




HVWLPDWHV 'RVVFKH DQG (YHUDHUW  VHW XS D PRGHO WKDW DOORZV WKHVH WKUHH
PHQWLRQHGVRXUFHVRILQIODWLRQSHUVLVWHQFHWREHGLVWLQJXLVKHG0RUHRYHUWKHLUPRGHO
FRQWUROVIRUVKLIWVLQWKHLQIODWLRQPHDQFDXVHGE\PRQHWDU\SROLF\FKDQJHV7KLV
DSSURDFK LV UHOHYDQW IRU WKH 106 VLQFH LW HVWLPDWHV LQIODWLRQ SHUVLVWHQFH QHW RI
H[SHFWDWLRQVEDVHG SHUVLVWHQFH DQG SHUVLVWHQFH UHODWHG WR WKH HIIHFWV RI PRQHWDU\
SROLF\

$V H[SODLQHG HDUOLHU LQ WKLV VHFWLRQ SRWHQWLDO VWUXFWXUDO EUHDNV SUHVHQW D VHULRXV
SUREOHP IRU WKH HVWLPDWLRQ RI SHUVLVWHQFH 6RPH UHFHQW HPSLULFDO VWXGLHV KDYH
DSSURDFKHGWKLVSUREOHPE\DOORZLQJIRUVWUXFWXUDOEUHDNVLQLQIODWLRQVHULHV/HYLQ
DQG 3LJHU  HVWLPDWH DQ DXWRUHJUHVVLYH PRGHO ILUVW ZLWK WKH DVVXPSWLRQ RI D
FRQVWDQW PHDQ DQG VXEVHTXHQWO\ DOORZ IRU RQH VWUXFWXUDO EUHDN LQ WKH PHDQ RI















YDU\LQJ PHDQ DV DQ $5 SURFHVV %HQDWL  LQ WKH IUDPHZRUN RI $5S

















G\QDPLFV LV GHULYHG IURP PLFUR SULQFLSOHV 7KH K\EULG YHUVLRQ RI WKH PRGHO LV
LQWURGXFHG LQ *DOt DQG *HUWOHU  7KH DXWKRUV DVVXPH WKDW D IUDFWLRQ RI




*DOt DQG *HUWOHU  HVWLPDWH WKH 1+3& RQ 86 TXDUWHUO\ GDWD IRU WKH SHULRG










LVVXH RI ZHDN LQVWUXPHQWV LV DGGUHVVHG IRU H[DPSOH LQ 0D  =KDQJ HW DO











































3HULRG     
 &]HFK5HS +XQJDU\ 3RODQG 6ORYDNLD (8
     
     
 %HOJLXP )LQODQG )UDQFH *HUPDQ\ *UHHFH
     
     
 ,UHODQG ,WDO\ 1HWKHUODQGV 3RUWXJDO 6SDLQ
     













































7KH PRVW ZLGHO\ XVHG PHDVXUH RI SHUVLVWHQFH DFURVV WKH OLWHUDWXUH WKH VXP RI





















D U  

ZKHUH W S GHQRWHVREVHUYHGLQIODWLRQUDWHDWWLPHW:HSURFHHGDVIROORZV)LUVWZH
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(TXDWLRQ  WDNHV D IRUP FORVH WR WKH WUDGLWLRQDO 3KLOOLSV FXUYH 3ULYDWH LQIODWLRQ




DQG (YHUDHUW  WKDW     E 
9  6HFRQG WR NHHS WKH HVWLPDWLRQ VLPSOH ZH DOVR
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UDWH LQ , PRGHOV WKH IUDFWLRQDOO\ LQWHJUDWHG DSSURDFK DOORZV IRU ULFKHU
UHSUHVHQWDWLRQE\LQWURGXFLQJWKHVRFDOOHGIUDFWLRQDOGLIIHUHQFLQJSDUDPHWHUGZKLFK





G / \ / / H T P I              










)XUWKHUPRUH ZH HPSOR\ WKH WHVW VXJJHVWHG E\ 0D\RUDO  ZKLFK WHVWV WKH
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GLVFXVVLRQ VHH /HQGYDL  ,Q DGGLWLRQ %DXP HW DO  SRLQW RXW WKDW WKH17
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SUHYLRXV VHFWLRQ /LNH VRPH SUHYLRXVO\ TXRWHG VWXGLHV ZH HPSOR\ D VHDVRQDOO\
DGMXVWHGDQQXDOL]HGTXDUWHURQTXDUWHUUDWHRIFKDQJHRIWKH*'3GHIODWRUWRUHSUHVHQW





























SURFHGXUH LQFOXGLQJ  FRQILGHQFH LQWHUYDOV )LJXUH  VKRZV HVWLPDWHV DQG
FRQILGHQFHLQWHUYDOVIRUWKHFDVHRIN ODJV$OWKRXJKFRQILGHQFHLQWHUYDOVDUHZLGH
DQG HVWLPDWHV HPERG\ FRQVLGHUDEOH XQFHUWDLQW\ RQH SDWWHUQ LV UREXVW DFURVV WKH
QXPEHURIFRQVLGHUHGODJVHVWLPDWHVRISHUVLVWHQFHLQ106DUHKLJKDQGLQPRVW
FDVHVKLJKHUWKDQSHUVLVWHQFHLQHXURDUHDFRXQWULHV,QDOOILYHVSHFLILFDWLRQVZLWK
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WKDW DGPLQLVWUDWLYH SULFH FKDQJHV HJ FKDQJHV LQ 9$7 LQFUHDVH WKH SHUVLVWHQFH
HVWLPDWHVLIWKH\DUHQRWDFFRXQWHGIRU'XHWRWKHWUDQVLWLRQSURFHVV106FRXQWULHV
H[SHULHQFHG QXPHURXV DGPLQLVWUDWLYH SULFH FKDQJHV GXULQJ WKH V %HVLGHV
FKDQJHVLQ9$7DQGH[FLVHWD[HVJUDGXDOSULFHGHUHJXODWLRQVLQIOXHQFHGWKHSULFHVRI
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WKDW DGPLQLVWUDWLYH SULFH FKDQJHV HJ FKDQJHV LQ 9$7 LQFUHDVH WKH SHUVLVWHQFH
HVWLPDWHVLIWKH\DUHQRWDFFRXQWHGIRU'XHWRWKHWUDQVLWLRQSURFHVV106FRXQWULHV
H[SHULHQFHG QXPHURXV DGPLQLVWUDWLYH SULFH FKDQJHV GXULQJ WKH V %HVLGHV
FKDQJHVLQ9$7DQGH[FLVHWD[HVJUDGXDOSULFHGHUHJXODWLRQVLQIOXHQFHGWKHSULFHVRI


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































E\ WKH PHWKRG RI LPSRUWDQFH VDPSOLQJ




   
 &]HFK5HSXEOLF 3RODQG 6ORYDNLD
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LQIODWLRQ G\QDPLFV PRGHO IRU 3RODQG DQG 6ORYDNLD 7KH HVWLPDWHG FRHIILFLHQWV IRU WKHVH
FRXQWULHVDUHQRWVLJQLILFDQWDQGRIWHQKDYHDVLJQWKDWGRHVQRWFRUUHVSRQGWRWKHXQGHUO\LQJ
WKHRU\2QWKHRWKHUKDQGIRUWKH&]HFK5HSXEOLFWKHHVWLPDWHGUHGXFHGIRUPFRHIILFLHQWV
E I J J Ö  Ö RIWKHPRGHODUHVLJQLILFDQWZLWKWKHH[SHFWHGVLJQDQGZLWKLQWKHUDQJHSUHGLFWHGE\
WKH PLFUR WKHRU\ +RZHYHU WKH VORSH SDUDPHWHU DW WKH UHDO PDUJLQDO FRVW WHUP O Ö LV QRW
VWDWLVWLFDOO\VLJQLILFDQW

:H IRFXV RQ WKH FRPSDULVRQ RI UHGXFHG IRUP FRHIILFLHQWV I E J J   VLQFH ZH DUH SXUHO\
LQWHUHVWHGLQWKHH[WHQWRILQIODWLRQLQHUWLD
8'HWDLOHGDQDO\VLVRIWKHVWUXFWXUDO3KLOOLSVFXUYH
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